We describe a method for the simultaneous identification of up to three Mycoplasma species by the use of contrast-labeled fluorescent antibodies against two species and peroxidase-labeled antibody against a third species. The procedure enabled the rapid identification of colonies of three artificially mixed avian Mycoplasma species on agar blocks and also mixtures of species in cultures from naturally infected chickens. Furthermore 
Several Mycoplasma species may share the same tissue tropism within their hosts, and it is not uncommon to isolate them in mixed culture. Mycoplasma isolations made from birds often yield mixtures of species (2, 4, 12, 15) . Cultures containing the pathogens Mycoplasma gallisepticum and M. synoviae as well as several other species are frequently isolated from chickens (2, 5, 6) . M. gallinarum is also often encountered, and certain strains may be able to induce airsacculitis in association with respiratory viruses in broiler flocks (13) .
At present, immunofluorescence and immunoperoxidase techniques are the most suitable methods for the identification of Mycoplasma species in mixed culture on primary isolation plates (7, 14) . These techniques can detect even a single colony in a mixture, and this can be important for the identification of a pathogenic species, because a nonpathogenic species can sometimes mask the presence of a more slowly growing pathogen by overgrowth. In such cases, it may be possible to improve detection of a minor component by inhibiting the growth of the major component, followed by immunofluorescence identification of the emerging minor component (6) .
One of the drawbacks of both the immunofluorescence and immunoperoxidase techniques is that definitive identification of more than one Mycoplasma species within a mixed culture requires either consecutive examination of the same field of growth with different antisera or the examination of different areas of growth with different antisera.
The application of direct immunofluorescence by using contrast-labeled antibodies to M. gallisepticum and M. synoviae has facilitated the rapid simultaneous detection of these species on primary isolation plates (4) Nonabsorbed PBS was carefully removed, and approximately 50 ,ul of the mixture containing the predetermined optimal dilutions of the three conjugates was added to the relevant block. The reaction mixture contained M. gallinarum-FITC, M. synoviae-TRITC, and M. gallisepticumhorseradish peroxidase conjugates, of which final dilutions were 1:10, 1:20, and 1:40, respectively. Reactions took place for 30 min at room temperature in a humid chamber in the dark. After incubation, the reagents were removed from the blocks, and the slides bearing blocks were washed in PBS in petri dishes. Since an extended washing period reduced background reactivity, specimens were washed for at least 1 h and were then examined for fluorescence as described below. At the next step, approximately 50 was added to the blocks. Substrate stock was prepared by dissolving 10 mg of 3,3-diaminobenzidine tetrahydrochloride (tablets; D 5905; Sigma) in 10 ml of TRIS-HCI buffer (pH 7.5). Following removal of insoluble particles by centrifugation, the stock solution was kept at 4°C for 3 to 4 days. The final working substrate was prepared by adding H202 (final dilution, 0.5% [vol/vol] ) just before use. Staining was allowed to continue until the positive control became clearly visible (usually for 5 to 10 min), and then the substrate was removed from the blocks. During the development stages of these procedures, each culture was usually serotyped twice, e.g., after the first appearance of colonies and 10 days later. This was because M. gallinarum grew much faster than M. gallisepticum and M. synoviae.
(ii) Field isolates. Combined serotyping was carried out on mycoplasmas isolated from eight commercial hens from an experiment reported elsewhere (3). The tissues examined were the trachea, choanal cleft, Harderian gland, and oviduct. Culture was attempted by inoculation of agar plates followed by incubation for 3 to 14 days at 37 to 38°C. These hens were also artificially inseminated for another study, and mycoplasmas isolated from the yolk sac membrane of seven of the progeny (either as embryos or as 1-day-old chicks)
were examined by the combined serotyping method. Reading of the test. The fluorescences of the colonies were estimated before and after staining with immunoperoxidase because the background reactivity sometimes reduced the fluorescence. Examination was performed by inverted microscopy (Leitz, Wetzlar, Germany) by using FITC (12/3) and TRITC (N2) filter blocks. Contrast fluorescence (green and then red colonies) was scored from 0 to 3, depending on the degree of reaction. The peroxidase reaction was estimated by conventional light microscopy (magnification, x 100) and scored from 0 to 4. (Fig. 1A and B) . After the addition of peroxidase substrate, M. gallisepticum colonies also became clearly visible (Fig. 1C ). In the specimens in which all three species were present, it was possible to count the number of colonies of each species. It was also possible to detect single small colonies of the two pathogenic species among numerous large colonies of M. gallinarum. Cross A number of cultures from all the different tissues contained mycoplasmalike colonies which did not react with any of the conjugates. Further examination revealed that Bordetella avium was present (3). M. synoviae was the predominant species identified in the yolk sac membrane, and it was found in mixture with M. gallisepticum in only one of seven of the cultures. M. gallinarum was not detected in these specimens.
Controls

DISCUSSION
Avian Mycoplasma isolates containing mixtures of species can be analyzed by immunofluorescence (5, 11, 12) or immunoperoxidase (10) techniques. In this study, we united these techniques to achieve detection of three mycoplasmas in the same specimen. The use of contrast-labeled fluorescent antibodies enabled determination of two species, while the addition of peroxidase-labeled antibodies increased the analytical capacity to the detection of three species. The assays performed with the mixed reference strains indicated the compatibility of such procedures, since each conjugate detected only colonies of the appropriate species. It was also possible to estimate the approximate ratio of each species.
The method also proved to work satisfactorily on field isolates containing the three avian Mycoplasma species corresponding to the specificity of the conjugates. It enabled the rapid detection of even minor components (single small colonies), regardless of the predominance of other species. It is possible that examination of the entire primary isolation plate might reveal additional evidence of minor components, but this would necessitate the use of large quantities of reagents and is reasonable only under special circumstances.
The use of the combined techniques appears to offer a considerable advantage over the conventional fluorescentantibody method in terms of analytical capability and time. The ability to detect three species simultaneously may prove to be particularly useful in hosts which can carry three pathogenic species. For example, Mycoplasma isolates from turkeys could be examined simultaneously for the three pathogenic species M. gallisepticum, M. synoviae, and M. meleagridis.
